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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a peptide which 
has a relatively low mol.wt. and can be used for 
preventing and treating diseases accompanied of the 
abnormal production of IL-6. 

SOLUTION: This IL-6 signal transmission-antagonizing 
peptide has the following characteristics. (1) The IL-6 
signal transmission-antagonizing peptide bound to an 



IL-6 receptor exhibits an IL-6 function -inhibiting 
action on the three- dimensional structure. (2) The 
basic primary structure of the specific three- 
dimensional structure formation contains a 6 to 9 amino 
acid sequence whose both ends are nipped with cysteine 
molecules. (3) The amino acid sequence has a 
mol.wt. of 23 kd. The IL-6 signal 
transmission-antagonizing peptide is an IL-6-binding 
motif peptide having a human IL-6 signaling-inhibiting 
action against the human IL-6 receptor. 
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(54) [2B9i©£«;] I L-6^y^-;veafetri^^H 



(57) mm 

(l)IL-6§f*i:|S^LT=^ia± 
IL-6*«itftfflt*U (2)*«>**-*«a»i 

£#*U (3)3HP*J&*3 k d JiTF I L-6 v 



TIEOttRtW-r* I L- 6 =s7-YMim 

fttt^*- K : 

(1) I L-6*fF#Ktt*lT3fc»»-hI L-6«I6 

(2) If) IE (1 ) 0##lH^*diffM<7) (±MS * 
v-XtM >-C(4$£4t*:6-91H<OT5 /B£E?'J£^-# 
-TS ; 43 J: 0* 

(3) fif E (2) CO T 5 y ffiETiJ CO fl^* (4 , 3kdttn* 
o 

[*#* 2 ] TWIB (2) CO r 5 / mmW'y *r-4>-?lt 
$ttltz7VWTS. smmfrbZ:*). -5" ON 

*-> iTfk-tm^m l IE«co I L-6 •> ^M3*t&tfi: 
■/h 7 7 >mm-e$>2> w^ji 2 ie«co 1 l - 6 •> 

[»*«4] TIE COT 5 y«E9U4r*-*-4il*«l IE« 
co I L - 6 •> ^^MSjlJSfit^T*^ K : 

h ; 434^(2) N-*S1il^'b3l : S7S ? h';7'h7T> 

*K 5#§rt ?, J >?, 7#g* J 

b 'J 7' h 7 7 fc(4 r >?5*-r * ►) , 8 # 

11**85 ] E?y#-» 1 - 4 ovf^or 5 /KE?iJ 
*#*1-4 1 IBtto 1 L - 6 v r^-;ue^JSfit^< 

7^ Ko 

lsr*«6] E?iJ#-§-5C0T$y^E?iJ*-^*-r4fii* 
a 1 IBffeco I L - 6 -> sf-f-MZmmtil^-?^ Ko 

[0 0 0 1] 

[»PI«>*i-A«*»fM *»WI4, -f>*-n^*> 
6 (I L-6) ^Sfti:g^LTIL-6hIL-6 
*&flW5tt-fr*&*U I L - 6 C0H#*£{C#?#|,£ 

co^k • ^*tc#4-L»4, i l - 6 •yr-r-iviz&min. 

[0 0 0 2] 

oiHIJ&ii*, ^k*f<Oia?Sttl4^cO$^^t* 



(2) #P32 0 0 3- 2 6 6 9 9 
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[0 0 0 3] IL-6li]&ifit'fh*</<0-3f* 
19 , -g-co^^^Ti^Bco+'bi: #x. <b iri>$k&d t 0- < 
*."bti4o -?-<OJ; o i^ftcoWt LT, UttMtn'J^-v 

^-?>#i, F^KttWsfe (lip) , mmit^mm^. 

On->ffi) , R©*H1* #« 
x^X, IL-6i4M (#Htt#««, R 

70 [0 0 0 4] &§kW%blt, ztit-eizi L-6«Sf 
& (MR A) KJ:* I L-60«M&|1#jS*, tfjft&ft* 
[0 0 0 5] 

[f£^ ? 8?}£L4 9 t-r*»«] L*»U MR A (4 k h 

i.in:frcom^*55ei-4-i:l4T'§-r, MR A<Offlft 
Tab * v >(4 T -J- 7 -i 9 * v - ffiiacoftP&14 4 ^(z^J- 
-T^tJltt-fiv^^^o MR Al4t£#:-eieS5MF- 

20 ( 1 5 0 k d) -e*4fc*!>, < $ 

[0 0 0 6] -e^T% *%WOl«U4, J£LhO*#*5fc 
#L, 4 Of&^f^PpT^^^^rtt^JS^I L-6« 

nt m^M z ttm l 4 n t -r %> % co r« & * „ 

[0 0 0 7] 

[l*S*)B*i-*^40C0#S] *l§B^(i x ^#Rj£.S:«J 
i«vt7'?-t 1 )**/ Kcofe^-tc i 4 -> v-f- )v<r>fc 
'M £ Pfi« L , a IS^co5L^#it * 4 * y 9 
30 n-^--;uJit#:^fflv^T, 7 7-/^ K7-f 7*7')- 

HW#f>C0a^. (Nature biotech. 16 : 267-270, 1998, 
J. Immunol. 161: 6622-6628, 1998)(;^o*§, ±^<0 
MS:»«t4fc*U, J:")fi*fOIL-6B«(i: 
LTM1 3 77-77^7')- (P hD-C 7 C, B 
io Labs, USA) Srfflv»fc^y^ KWISSrK*, &m<Otn. 
I L - 6 t - v * n- > 4r#^> C t 

L , ^cv»-e-€-n h 7r-/#n-> t-J¥A $ iXfz^-7'^- 
40 Kli#»WT3/ttEyj»ffi*#-f4£fc**aU * 

[0 0 0 8] -t&fr^ *»WI4, y.TC0^^^.#-r 

4o [ 1 ] TiE<7)i±R**-tA i l - 6 ->yi-Mmm 
iK^y^- k : 

(1) I L-6$SflEtC*S^LrH*«iSJiI L-6«^ 
50 (3)pfIE(2)cOT 5 / KE?iJ<7>7> : ?-a:(4 > 3 k dJEJLTt?* 
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[0 0 0 9] [2] H5ie(2)<D7 5 S&g&W*'> Ay- 4 
- *3S« ^'b4#§j3j:D f 7#l rt*8Mcte* St *1" 2> 7 

*^tKi±^' * - > sr^-rtrfiB [ i ] aie«o I L - 6 -> 

[ 3 ] mtmfcam * #1- * r 5 y ? v 

7 t vft&nb &iKrie [ 2 ] mm<r> 1 l - 6 -> r-*- * 

{SitJS^^ Ko 

[0010J [4] TEOT5y«ueyij*#-r.&ifflK 
[ 1 ] «te«fe<7) 1 l - 6 -> r^^eaeci^y^ k : 

(DyXr-f >tli?i«;7 Sy&E^iJrt* h 'J 7 h 7 

7n>J>, y7*^.>, 7X/N--9*">i3 ^^7^^' 
- ^o»^?>a«$fifc 7 r 5 yitl*r 5 y at t 

h ; H XV {2) N--%mmfrb 3#§J& ? h U -/h 7 r > 

->5S*-e*i9, 5#a* si ; *k 7#§# 
h U7*h7T >ft&i fzitr )\s , 8# 

[0011] [5] se^js-^-i ~4<o^-f*uj><7>7 5 y 

HBEfll*#*1-**MK [ 1 ] mm*) I L — 6 v 

[6] E9!l#*5<07 5ySfE9iJ«r**i-4DtE [1] 
«IE*fecO I L - 6 v ?*:MH5jf J§fct^:/7 Ko 

I L - 6 -> n-MZmffin.^?'?- KJi, f£*E<?> 

fm-tzK bKT- 3 mm^Lxamwmimim-r 

-77^ I L - eSSftSrWtJ-T^^MH 6 0 Clt 

I L- 6<7>^5r#SW^|5S*-r-&o CC0Ct 
Ji, *^y^Kttt h I L-6*SfWc«ll'6-*-&aJK-€- 

«*tS, tftfc^, IL-6S§fti:g^LTE^« 
j*±I L-6«ftB#Oftffl**-t-4t>0-C*4o 
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l±, M*m<7>y<x-T-i >£#^ft8 ~ 1 11HW7 5 y$gS 
^J*** 4 *-*- tiS«t*o miB [3] JS<0I L-6 
->^7M£3i}S^7^ K*:*v»T, a7Ktt&£*-r£ 
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3t/t«:i;S:)4:.$-^T^iiiL, |jtl L - 6 tfcfltK** 
^t4^n->^ 0 iff, ^O^ffitlitJ, 3~ 

X$mi-Xi> X^ 0 I L-6jS#Jirtt-r-5.^ h 'J 

^ii^-r*o 

[ooi 5] ^i&^o^-/^ K«±, 7 5 y^se^Jtc^v^ 
rfrie [i]'otiJi)0!|#««-*L, tML-6 

io -7- M5«tc*f Lisfitftffl o mm*t i - 5 co^ 

77Ki±, ^co*#:0!lT'*So ^f- K«4, & 

aio^fttc j: o xit^&m-rz ;tu*i> wx.if^7 

S^65^'&)SifS(±R.B. Merifield [7K/\*/7 
> aiV-ff^f^Dv- (Advance in Enzymology) 32, 
221-296(1969)] <7>7r££ jgfflT? ; ^ S 0 C<757Jfti±. * 

&*m#:m&LX. 7 5 y*^(C|6]ttT^7*7 K«l*fi 
40 fi$-ti-gfi<J<7>7 5 y®tK?"iJ£*-f S^TT- K#»S:»4 
C t &IWMt-fZ>i><7)X"&2> 0 

[0 0 16] ^7 5 7K<OSI^ a -7 5 y*0«a» 

$ti^v> 0 Lfrbzoamt&i&X'&r), m^<o-^77 
xn h tunsm* 7-7 k«ms * , « * if it* 7 ^ ft* 

50 *), ^r^K*#B6*»f,|li«l$**iti:^««*0|!St 
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* * -RttTff &x # & o 
[0 0 17] #e.n^7'f Kffl»!»l±, K£« 
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r- 'J xf ^7 $ v , xfjl/7 5>, ^f*75 
[0 0 18] *H^-7*f hU IL-6Wi4 
^ofeltLta, iftfEL-fcJ:^;, «ttMtt'J*T 
)^-7>m. MKteJBiifc (LIP) , i#JiI14*33H£fm> 
f££, IL-6l4if (£*tetf«M, * 
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[0 0 2 1 ] £±3, £09MH#-*BIffiUiJtt*r3y'B* 

> I UPAC- 1 UB Commission on Biochemical Nomenclatu 
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T r pifcliW : F')7 , h7r>, Lysif:li 
K : 'J H i s i/tliH : t^fy'>, Glntfc 
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HQ : yfr9 5 >, S e r t^tiS :-t'JV, Va li 

tzdv : >, p r o itztip : -fu u >, Me t i 
£t±M : Aspifci±D:7X/<7^ 
1 Ar g££(iR : r;i^->, C y s SfctiC : v 

X T >o 

[0 0 2 2] 

UtefiJl. fitl L- 6fit#3§#7 r-v^n-><7)5t# 
;<? Ml 3 7T-v*(OPIIlcON*{-*E^giJE?iJU^Mau 
■>7f^ >£BE-f &it9 7 5 yK± 0 K£#& 
a-T •5.9-1' 77 'J -£fflV>T-v"7XfitI L- 6^f$: (B 
-E8 (IgGl, DIACLONE) ) Jn-H 
tzZ 5mm£07'7Xf 777V- r- U i # , Wfe^y r 
-viO. 5%Tween20/M)X;«77r- (p 
H7. 5) -CgfeiM&, S-&L7t7r-v*SrO. 1M ^ 
l )'»gS/<77r- (pH 2. 2) TiSffiL-fco 7 

7- (pH9. 1 ) -C^fnL^f^ T^fliffi (ER 2 5 3 

3JK#J®U fit I L-6S;fg^7r-^o-^f| 

(01) o 

[0 0 2 3] nMM 2. fit I L — 6 t/MHf Wfite* n - 

vOd^^ ^--7"U- Hc-5-tt^xfitI L-6fit#, 
BSA, MIP-Ik, I g G 5%-b*7 
f>f707?f, fitl L-6fit#*g-&^n->^J[;D 

^7T-y«ri!tV'liiLfcll, If VffcfitM 1 
3mAb5rffiH> 7**']7tX77?— tffe^X 
50 h U-f hTkTv> (Vector Lab, Burlingame, Californ 
ia) Srfflv^r||fe$-<i:, 4 0 5 nMcoi^7lcT-^mL/-:o 
[0 0 2 4] Ulttaj 3. 77-y*7n->|:i^ I L — 

6 &&i*mm 

1) I L-6-K#14-x"7XMH-6 OMfeZM^tzWm 

mm 

I L- 6^14 UiSSi-r^-r^X 5in--rMH- 6 0 

Mm. (7^7,IL-6§#M$iS) C7 7-/7D- 

(5 0// 1 ) ^riJPx., ^-C0f^7. 5 p g/m 1 <7> r 
h I L- 6 £iDxT4 8B#K^#L, -E-OJf 

-^tLTlju g/m 1 cov y hfit-v7X I L -6$$ 
#fit#: (MR 16-1) Srfflv^co 
[0 0 2 5] 2) I L-6tR#14t: hKT-3^Sa*ffl 

I L-6«#14k FKT-3M (k M L-6S§# 
**^) K77-v?n->£2. 5//g/mU 5 /< 
g/m 1 , 1 0/i g/m U 2 0//g/mK 4 0 /* g 
/m 1 iJDx, •f"C0f^2 5 0 p g/m lcOrhIL-6?r 
JDXT5 HfHJJg#U WST-8 (I^Cffc^) 7 7^ 



-4- 



(5) 



7 

-tot LX 1 0 ju g/m 1 OK hHffctfcl L-6§§# 
tlt# (MR A) Srffl^fco 
[0 0 2 6] tKmm 1 . )JlIL-6 tltff fS^M 137T 
-y^n-x:UiL-6 f£#14*f ®iffflil£<7>*l JttPPftlJ 

1) v^XMH-6 0« (7-)XIL-6SSMi 
») 

£7. 5 p g/m 1 CO r h I L- 6SftTWMH- 6 

[0 0 2 7] 2) FKT-3» (t H L-6S$ 

±E1 ) tffl^:8i077-y^n->i2 5 0 p g 
/m 1 Or h I L-6ffmKT-3ilUft, 

U, *n-># 7, #3 7, #6, #14, # 2 0 **3* 
<«HMLfco ISJfcflU. I L — 6 lEff i#5i ^ tf — > 

loBJitiofco r^iEW*f>#7, #37, # 

6^<t^# 2 OO^f KttSMcftSr^U fO/^- 
[0 0 2 8] 

[XI] 

Clone No. CXXXXXXXC Hydrophobics Plot 
#6 CVWWKHWQC + - 

#7 CSWWKQWQC 
#20 CVWWKHWQC 
#37 CPWWKMWQC 4 " 

#14 CDWRKHRQC > 

#1 CPWHKSWQC I' 

[0 0 2 9] SlC^t, #6, #7, #20, #3 

?|J#^2, K?iJ#-§-3, E?iJ#-^4ioiO f K^J#-^5lc 

[0 0 3 0] 

I^oa*] $^O^^f K(i, t: b I L- 6$$ 

I L-6SfW:iil01Sf^S:^?iv^ 0 Sot, 
K(i, t: M L-6 OJWtS£K#d ifc 

*tt««^itLrfta#ifeW&^l» • Mlt tr, * 
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[0 0 3 1 ] 

[BE?iJ*] SEQUENCE LISTING 
<110> Inter Cyto Nano Science. Co. 
<120> Peptides having antagonistic activity to IL- 
6 receptor 
<130> 103363 
<160> 6 
<210> 1 
<211> 9 
<212> PRT 

<213> Artificial Sequence 

<220> unsure 

<221> unsure 

<222> unsure 

<223> Antagonist 

<400> 1 

Cys Val Trp Trp Lys His Trp Gin Cys 
<210> 2 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> unsure 
<223> Antagonist 
<400> 2 

Cys Ser Trp Trp Lys Gin Trp Gin Cys 
<210> 3 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> unsure 
<223> Antagonist 
<400> 3 

Cys Val Trp Trp Lys His Trp Gin Cys 
<210> 4 
<211> 9 
<212> PRT 

<2 1 3> Artificial Sequence 
<220> unsure 
<223> Antagonist 
<400> 4 

Cys Pro Trp Trp Lys Met Trp Gin Cys 
<210> 5 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> unsure 
<223> Antagonist 
<400> 5 
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Cys Asp Trp Arg Lys Hist Arg Gin Cys 
<210> 6 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> unsure 
<221> unsure 
<222> unsure 
<223> Antagonist 
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<400> 6 

Cys Pro Trp His Lys Ser Trp Gin Cys 

[Hi] «p*Wtt*«*r»o-7r-v^n->oa4R^ 

[12] IL-6Wv^X», MH6 0*fflv^c 

[03] 77->'^n->i:j:4 I L-6ftc#1£fc: bffl 
fl&tt, KT-3 0if»ia**^i- 0 



[urn 

piling ^ <= ^ — ► \ f $J^\ n 

Phage Library 1 ° ° fl ° ° 1 

nd,3rd4th ^ — ► V.„ 

Panning <^ ^ Q & \ * 



1 st Amplified Phage ' " " " ' «_».iOn 

j-i Infection 

in ^— to 

Amplification Bco|j Specific p hafle 



EL ISA f^^^g 
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(7) 



#H 2003-26699 



[H3] 



Cultured with 
250pg/ml rlL-6 




Phage Clones 



(51) Int. CI. 7 WWE* FI f-73-K(##) 

A 6 1 P 13/12 A 6 1 P 19/02 

19/02 19/10 

19/10 29/00 1 0 1 

29/00 1 0 1 31/18 

31/18 35/00 

35/00 37/06 

37/06 43/00 1 1 1 

43/00 111 A 6 1 K 37/02 



F*--M##) 4C084 AA07 BA01 BA08 BA17 BA23 
DAI 8 NA14 ZA511 ZA661 
ZA811 ZA961 ZA971 ZB081 
ZB111 ZB151 ZB261 ZC421 
ZC551 

4H045 AA10 CA40 EA22 FA74 
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